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(67)  The invention relates to a remnants cover (1)
installed under a belt conveyor (2) and comprising an
elongated fabric (3), which lies below the belt conveyor
(2) and extends in a conveying direction (K) of the belt
conveyor (2), and which further extends in a direction
transverse to the belt conveyor’s conveying direction (K)
substantially across the width of a conveying belt of the
belt conveyor (2), as well as moving elements by means
of which said fabric (3) is movable away from under the
belt conveyor (2) with moving elements (4) for the fabric
(3). The remnants cover (1) has its moving elements (4)
for the fabric (3)

comprising transfer members (5; 5’, 5; 5"), such as cables
(5a), for the fabric (3), coupled to both lengthwise (P)
edges (1c, 1d) of the remnants cover (1), each of said
transfermembers (5;5’, 5; 5") havingits firstend provided
with a winding and unwinding device (7) for the fabric
and its second end with a winding and unwinding device
(8) for the transfer members (5), whereby

R 12 1a

Fig. 1

REMNANTS COVER AND METHOD FOR TRANSFERRING REMNANTS COVER

the winding and unwinding device (7) for the fabric (3)
comprises a drive shaft (11c) and a possible winding roll
(12) capable of being operated by means of said drive
shaft (11c), as well as a crank element (11) in connection
with a pulling roll (11c), and

the winding and unwinding device (8) for the transfer
members (5) comprises a reel unit (8a), a drive shaft
(11c), as well as a crank element (11) in connection with
the drive shaft, said reel unit being operable by means
of said drive shaft (11), wherein the winding and unwind-
ing device (8) for the transfer members (5) is either

a) located in connection with said winding and unwinding
device (7) for the fabric (3) and operable with the same
drive shaft (11c) and crank element (11) as the winding
and unwinding device (7) for the fabric (3), or

b) functionally in communication with said winding and
unwinding device (7) for the fabric (3), but operable with
its own drive shaft (11c) and crank element (11).

3; 5a - 6
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Description

[0001] The invention relates to a remnants cover according to the preamble of claim 1, which is installed under a belt
conveyor.

[0002] The invention relates also to a method for removing a remnants cover away from under a belt conveyor.
[0003] The invention further relates to a method for reinstalling a remnants cover under a belt conveyor.

[0004] The purpose of remnants covers is to preclude loose debris from falling onto a workshop floor or on the ground
through a gap left between two successive belt conveyors or from a belt conveyor. Remnants covers are further intended
for protecting the return rollers of a belt conveyor in compliance with the machinery directive.

[0005] Remnants covers are used extensively in mining industry, among others. The remnants cover comprises a
fabric or a rigid panel, which lies below a belt conveyor and extends across the length of a conveyor belt or a gap between
conveyor belts. In addition, the remnants cover extends in a direction transverse to the conveying direction essentially
across the width of a conveyor belt. The remnants covers must be cleaned from time to time. In prior art known solutions,
the cleaning has been carried out either by keeping the remnants cover stationary and removing debris from top of the
remnants cover manually or mechanically or by designing the actual remnants cover to be movable with transfer elements,
such as a carrier pallet equipped with wheels. The on-site cleaning of a remnants cover of debris is a relatively slow
process and not necessarily successful at all should one end of the belt conveyor remain close to floor level. The latter
problem regarding installations in tight spots and cleanability also exists in a majority of currently employed remnants
covers equipped with transfer elements. In addition, a frequent problem with currently available, movable remnants
covers is the tedious or awkward reinstallation of a cleaned remnants cover after the remnants cover has been removed
and cleaned.

[0006] With the foregoing prior art as a starting point, it was an objective of the present invention to eliminate or at
least to alleviate problems occurring in the foregoing prior art. Accordingly, it was an objective in the invention to provide
a movable remnants cover which would lend itself to cleaning more easily and faster than before. It was a further objective
to design a remnants cover in such way that would allow its easy installation under belt conveyors lying close to floor
level, yet enable its easy cleaning and reinstallation.

[0007] More specifically, the invention relates to a remnants cover installed under a belt conveyor and comprising an
elongated fabric, which remnants cover lies below the belt conveyor and extends in a conveying direction of the belt
conveyor, and which further extends in a direction transverse to the belt conveyor’s conveying direction substantially
across the width of a conveying belt, as well as moving elements by means of which said fabric is movable away from
under the belt conveyor with fabric moving elements. The remnants cover has its fabric moving elements comprising
transfer members, such as cables, for the fabric, coupled to both lengthwise edges of the remnants cover, each of said
transfer members having its first end provided with a winding and unwinding device for the transfer members and its
second end with a winding and unwinding device for the fabric, whereby

the winding and unwinding device for the fabric comprises a drive shaft and a possible winding roll capable of being
operated by means of said drive shaft as well as a crank element in connection with a pulling roll, and

the winding and unwinding device for the transfer members comprises a reel unit, a drive shaft, as well as a crank
element in connection with the drive shaft, said reel unit being operable by means of said drive shaft, wherein the winding
and unwinding device for the transfer members is either

a) located in connection with said winding and unwinding device for the fabric and operable with the same drive
shaft and crank element as the winding and unwinding device for the fabric, or

b) functionally in communication with said winding and unwinding device (7) for the fabric, but operable with its own
drive shaft and crank element.

[0008] The invention relates also to a method defined in claim 19 for removing a remnants cover away from under a
belt conveyor, as well as to a method defined in claim 20 for reinstalling a remnants cover below a belt conveyor.
[0009] In a preferred embodiment of the invention, the winding and unwinding device for the fabric and the winding
and unwinding device for the transfer members make up jointly a winding and unwinding unit for the fabric and transfer
members, said unit being located at a first longitudinal end of the remnants cover. Said winding and unwinding unit for
the fabric and transfer members consists of a crank element to which is coupled a drive shaft rotatable around its
longitudinal axis, as well as coupling elements for connecting and disconnecting said drive shaft on the one hand to/from
a pulling roll of the fabric winding and unwinding device and, on the other hand, coupling elements for connecting and
disconnecting said drive shaft to/from a reel unit of the winding and unwinding device for the transfer members.
[0010] In another preferred embodiment of the invention, the remnants cover has its first longitudinal end provided
with a fabric winding and unwinding device. This winding and unwinding device comprises a drive shaft and a winding
roll which is operable by means of said drive shaft, and in connection with the drive shaft is a crank element for operating
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said drive shaft. The remnants cover has its second end, opposite to the first end in a longitudinal direction of the remnants
cover, provided with a winding and unwinding device for the transfer members, which is operable by means of its drive
shaft located at said second end of the remnants cover and by means of its crank element, and said winding and
unwinding device for the transfer members is functionally in communication with the fabric winding and unwinding device.
[0011] The winding and unwinding device for the transfer members is functionally in communication with the fabric
winding and unwinding device as follows:

- when the fabric winding and unwinding device is connected to be operated by means of a first drive shaft, the winding
and unwinding device for the transfer members has both of its reel units disconnected from a second drive shaft
(the clutch is in a disengaged position);

- when the fabric winding and unwinding device is, on the other hand, released from a driving connection with the
first drive shaft, the winding and unwinding device for the transfer members is coupled for a driving connection with
a second drive shaft.

[0012] The invention is based on constructing a remnants cover to be movable by connecting its first end permanently
to winding and unwinding devices of the remnants cover, which are located under a belt conveyor and which comprise
adrive shaft or preferably a pulling roll around which a fabric of the remnants cover is capable of being wound for periodic
cleaning. Hence, the remnants cover has its second end provided with guide elements, such as a pair of idler pulleys,
for transfer members of a cable or the like fabric. In connection with the drive shaft is additionally a winding and unwinding
device for fabric transfer members, such as a cable, said device preferably comprising a reel unit upon which the cable
can be wound and from which the wound-up cable can be unwound.

[0013] This type of remnants cover provides a significant benefit in that the entire fabric of a remnants cover, such as
a PVC tarpaulin, can be cleaned rapidly by winding it up around a pulling roll. The reinstallation of a remnants cover is
simple; the rolled-up fabric can be simply pulled by means of cables back to its position under the belt conveyor.
[0014] The remnants cover of the invention provides a further significant benefit in that its installation in tight spots
can be carried out without problems and yet its cleaning is convenient; if one end of the belt conveyor is near floor level
and the belt conveyor is directed upwards, the end near floor level is equipped with winding devices for the remnants
cover’s fabric. Since the remnants cover’s fabric is not actually moved anywhere from under the belt conveyor but just
wound into a roll to the other end of the belt conveyor, its reinstallation is easy even in such cramped sites because the
fabric is pulled back in place with cables whose winding devices are located in connection with winding devices (a pulling
roll connected to the drive shaft) of the remnants cover’s fabric.

[0015] Thus, in one preferred embodiment of the invention, the remnants cover is employed on a conveying line,
wherein the belt conveyor has its conveying direction in an inclined position relative to the plane of a floor or some other
foundation.

[0016] In another preferred embodiment of the invention, the transfer member is a cable or the like, and the transfer
members have a winding and unwinding device thereof provided with a reel unit or the like connectible to a pulling axle
(drive shaft).

[0017] In yet another preferred embodiment of the invention, as the drive shaft is rotated with a motor or manually in
a first direction around its longitudinal axis, the first coupling elements, i.e. coupling elements for the fabric winding and
unwinding device, are adapted to connect a drive roll for the fabric winding and unwinding device to rotate along with
the drive shaft. Simultaneously, the second coupling elements are in turn adapted to release the reel unit of transfer
members’ winding and unwinding device from connection with the drive shaft. When the drive shaft is in turn rotated in
a second direction around its longitudinal axis, the second coupling elements, i.e. coupling elements for the transfer
members’ winding and unwinding device, are adapted to connect the reel unit of the transfer members’ winding and
unwinding device to rotate along with said drive shaft.

[0018] In one preferred embodiment of the invention, the remnants cover has one end thereof, opposite to the winding
and unwinding unit for the remnants cover’s fabric and transfer members, provided with a pair of idler pulleys for controlling
the fabric transfer members’ travelling direction.

[0019] In a remnants cover of the invention, the winding of the remnants cover’s fabric (tarpaulin) onto a drive shaft
or a pulling roll, and the winding of fabric transfer cables onto a reel, is performed as follows:

As the drive shaft or pulling roll is rotated in a first direction around its longitudinal axis, the first coupling elements of a
fabric winding and unwinding device connect the fabric winding and unwinding device’s pulling roll to rotate along with
the drive shaft, and simultaneously the second coupling elements in turn release the reel unit of the winding and unwinding
device for transfer members from connection with the drive shaft. Thereby, the fabric winds up around the pulling roll
as the drive shaft is rotated around its longitudinal axis in a first direction. At the same time, the reel unit of a winding
and unwinding device for transfer members, such as a cable, isin a disengaged condition and the fabric transfer members,
such as a cable, are allowed to unwind from the reel unit as the fabric is being wound around the pulling roll.
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[0020] Whenitis desirable, for example after a cleaning operation, to reinstall the remnants cover under a belt conveyor
into its covering position, the drive shaft is in turn rotated in its second, opposite direction. Hence, the second coupling
elements connect the reel unit of the winding and unwinding device for transfer members, such as a cable, to rotate
along with the drive shaft. Thereby, the reel unit of the winding and unwinding device for transfer members, being
connected to the drive shaft, winds the transfer members on the reel unit of the winding and unwinding device and the
transfer members pull the fabric wound on top of a traction device back to its position under the conveyor belt.

[0021] In a second preferred embodiment of the invention, the remnants cover has its first longitudinal end provided
with a fabric winding and unwinding device which is operable by means of a first drive shaft. In addition the remnants
cover has its second end, opposite to the first end in a longitudinal direction of the remnants cover, provided with a
winding and unwinding device for transfer members, which is operable by means of a second drive shaft. The winding
and unwinding device for transfer members is functionally in communication with the fabric winding and unwinding device
by way of the transfer members such as cables.

[0022] The remnants cover according to the second preferred embodiment of the invention can be operated as follows:
the first drive shaft is rotated around its longitudinal axis and the pulling roll of the fabric winding and unwinding device
is connected by way of coupling elements to rotate along with the drive shaft driven by an electric motor. At the same
time, the winding and unwinding device for transfer members has its reel unit released from a connection with the second
drive shaft (disengaged position).

[0023] The fabric is wound around a winding roll by rotating the first drive shaft around its longitudinal axis by means
of an electric motor. The cable is allowed to discharge from the reel unit by winding fabric around the winding roll.
[0024] The remnants cover is reinstalled below a belt conveyor as follows:

- connecting the reel unit of the winding and unwinding device for fabric transfer members, such as a cable, by way
of second coupling elements to rotate along with the second drive shaft,

- releasing the pulling roll of the fabric winding and unwinding device from a connection with the first drive shaft,

- winding the transfer members onto the reel unit of the winding and unwinding device, whereby the transfer members
pull a fabric wound upon the pulling roll back to its position below a belt conveyor.

[0025] In one preferred embodiment of the invention, the remnants cover is located below a belt conveyor and, addi-
tionally, there is a similar windable remnants cover also alongside and/or on top of the belt conveyor. This provides an
effective encapsulation of the sides and exterior of a belt conveyor, nor is moisture able to reach the belt conveyor from
above.

[0026] The prior art closest to a remnants cover of the invention has been presented in patent document GB 660756.
The cited patent document discloses a fabric used as a remnants cover, which is located below a belt conveyor and
which is removable from under the belt conveyor by means of transfer elements. However, the remnants cover known
from this particular patent document includes neither fabric transfer members coupled to each lengthwise edge of the
remnants cover nor the transfer members’ winding and unwinding devices present at each end of these transfer members
and including a drive shaft and a crank element in association therewith. Neither does the cited patent document indicate
that the winding and unwinding device for transfer members is located in connection with a fabric winding and unwinding
device and is operable with the same crank element as the fabric winding and unwinding device.

[0027] The invention will now be described in even more detail with reference to the accompanying figures.

Fig. 1 shows one embodiment for a remnants cover of the invention, in which a belt conveyor equipped with the
remnants cover is depicted in a diagonal side view.

Fig. 2 shows in a diagonal bottom view one end of the belt conveyor of fig.1, depicting a pair of idler pulleys for
transfer members.

Fig. 3 shows likewise in a diagonal bottom view a first end of the belt conveyor of fig. 1, which is fitted with winding
and unwinding devices for the transfer members of a remnants cover’s fabric, as well as with winding and unwinding
devices for the fabric.

Fig. 4 shows in a diagonal top view the winding and unwinding devices for a fabric of the remnants cover shown infig. 1.

Fig. 5A shows, along a section A-A in fig. 6B, an electric motor, a winding roll, and a reel unit used for winding and
unwinding the remnants cover’s fabric and transfer members.
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Figs. 5B-5C show an alternative embodiment for the implementation of a winding and unwinding device for the fabric
as well as a winding and unwinding device for the transfer members depicted in fig. 5A.

Figs. 5D and 5E show still another embodiment for the implementation of a winding and unwinding device for the
fabric as well as a winding and unwinding device for the transfer members depicted in fig. 5A.

Fig. 6A shows schematically, in a view from above, a remnants cover of the invention and its operating principle.
Fig. 6B shows schematically, in a view from the side, the remnants cover of fig. 6A.

Fig. 6C shows schematically, in a view from above, a second embodiment for the remnants cover of the invention
and its operating principle.

Figs. 7A and 7B show another remnants cover of the invention on a conveying line, wherein the remnants cover is
installed under a belt conveyor set in an inclined position.

Fig. 7C shows another remnants cover of the invention on a conveying line, wherein one remnants cover is installed
under a belt conveyor set in an inclined position and the other remnants cover alongside the belt conveyor.

Fig. 8 shows how a drive shaft used in the remnants cover is connected to a hand crank.

[0028] Fig. 1 shows one belt conveyor 2 with a conveying direction K and a lengthwise center line P. Below the belt
conveyor is installed a remnants cover 1 for blocking the fall of loose debris from the belt conveyor onto a workshop
floor or on the ground. The remnants cover 1 comprises an elongated fabric 3, in this case a PVC fabric such as Ferrari
stam 7002, extending in the conveying direction K of the belt conveyor 2 from the conveyor’s end to end. In addition,
the fabric 3 extends in a direction transverse to the conveying direction K of the belt conveyor 2 essentially across the
width of a conveying belt of the belt conveyor 2 and proceeds codirectionally with the belt conveyor 2 at a distance from
its bottom surface.

[0029] The remnants cover 1 visible in fig. 1 includes also moving elements 4 for the fabric 3, by means of which the
fabric 3 is movable on the one hand away from under the belt conveyor 2 and, on the other hand, back to its position
below the belt conveyor 2. Said moving elements 4 for the fabric 3 comprise transfer members 5 for the fabric 2, such
as cables 5; 5a, which are coupled to both lengthwise P edges 1c and 1d of the remnants cover 1 visible in fig. 1. The
cable 5a has its first end provided with a reel unit for the winding and unwinding device of the transfer members 5 and
its second end with a pulling roll for the fabric winding and unwinding device.

[0030] The winding and unwinding device for the transfer members 5 is presented more accurately in figs. 2, 3 and
4, and a fabric winding and unwinding device 7 in fig. 3.

[0031] The winding and unwinding device 7 for the fabric 3, visible in fig. 3, comprises a winding roll 12 for gathering
the fabric 3 as well as for discharging the fabric 3 by means of a drive shaft 11c, which can be connected to and
disconnected from the windingroll 12. Infig. 3, the drive shaft 11 is connected to an electric motor 11; 11arotating the same.
[0032] As can be seen from fig. 3, a reel unit 8a for a winding and unwinding device 8 of the transfer members 5 is
located in connection with said winding and unwinding device 7 for the fabric 3 and is operable with the same drive shaft
11c¢ and with a crank element coupled to the drive shaft, i.e. with the electric motor 11; 11 a, as a pulling roll of the
winding and unwinding device 7 for the fabric 2.

[0033] In the embodiment of the invention shown in fig. 3 can be seen a winding and unwinding unit 10 for fabric and
transfer members. It consists of a winding and unwinding device 7 for the fabric 3 as well as a winding and unwinding
device 8 for the transfer members 5. The winding and unwinding unit 10 for fabric and transfer members is located at a
first longitudinal end 1a of the remnants cover 1 and consists of an electric motor 11; 11a to which is coupled a drive
shaft 11c rotatable around its longitudinal axis.

[0034] In addition, the winding and unwinding unit 10 for fabric and transfer members includes coupling elements for
connecting and disconnecting the drive shaft 11¢c on the one hand to/from the winding and unwinding device 7/pulling
roll 12 of the device for fabric 3 and, on the other hand, coupling elements for connecting and disconnecting the drive
shaft to/from the winding and unwinding device 8/reel unit of the device. The coupling elements of the winding and
unwinding unit 10 for fabric and transfer members are illustrated in more detail, among others, with section views shown
in figs. 5A-5D.

[0035] In the section view of fig. 6B, illustrated in fig. 5A, can be seen coupling elements 13; 13a and 13; 13b included
in the winding and unwinding unit 10 for fabric and transfer members. Said coupling elements 13a, 13b are used
respectively for connecting a winding roll 12 of the winding and unwinding device 7 for the fabric 3 as well as a reel unit
8a of the winding and unwinding device 8 for the transfer members 5 to be rotated by way of the drive shaft 11c or into
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a disengaged position. The drive shaft 11c is driven by means of an electric motor 11a (short circuit motor).

[0036] When the drive shaft 11c is rotated in a first direction, such as counterclockwise, around its longitudinal axis
by means of the electric motor 11c, it is the coupling elements 13; 13a which couple the ending roll 12 of the winding
and unwinding device 7 to rotate along with the drive shaft 11c. At the same time, the second coupling elements (13;
13b), i.e. the coupling elements 13; 13b of the winding and unwinding device 8 for the transfer members 5 of fabric 3,
are adapted to release the reel unit 8a of the winding and unwinding device 8 for the transfer members 5 from its
connection with the drive shaft 11c.

[0037] On the other hand, when the drive shaft 11c is rotated in an opposite direction, such as clockwise, around its
longitudinal axis, it is the coupling elements 13; 13b of the winding and unwinding device 8 for the transfer members 5
of fabric 3 which couple the reel unit 8a of the winding and unwinding device 8 for transfer members 5 to rotate along
with said winding axle 12. At the same time, the first coupling elements 13; 13a are adapted to release the pulling roll
12 of the winding and unwinding device 7 for fabric 2 from its connection with said drive shaft 11c.

[0038] As opposed to the electric motor 11c, the drive shaft 11c (drive axle) can also be operated manually by means
of a hand crank 11b illustrated in the embodiment of fig. 8.

[0039] Itisin figs. 5B and 5C that an alternative approach is depicted for designing winding and unwinding device 7
for fabric 2 as well as a winding and unwinding device 8 for fabric and transfer members 5. It is possible, namely, that
the winding and unwinding device 7 for fabric 2 as well as the winding and unwinding device 8 for transfer members 5
be implemented by using a winding and unwinding device 7 for fabric 3 as well as a winding and unwinding device 8 for
transfer members 5, which are mounted on separate drive shafts 11¢’ and 11¢’ as illustrated for example in fig. 6C.
[0040] Next described is the latter option, in which the winding and unwinding device 7 for fabric 3 and the winding
and unwinding device 8 for transfer members 5 are mounted on separate drive shafts 11c; 11¢’ (fig. 5B) and 11¢; 11c" (fig.
5C) as presented in fig. 6C.

[0041] The drive shafts 11¢’ and 11c", which are driven with a crank member, are positioned in a transverse direction
with respect to the conveying direction of a belt conveyor and below the belt conveyor. Generally, the drive shafts 11c’
and 11c" are located at the opposite ends of a belt conveyor in a longitudinal direction of the belt conveyor, enabling
the entire belt conveyor to be protected with a remnants cover.

[0042] Fig. 5B reveals a remnants cover’s rear portion whose fabric 3 has both of its lengthwise edges coupled to
guideways 9; 9a and 9; 9b, in which guideways extend also cables 5a used as fabric transfer members 5. The winding
and unwinding device 8 for transfer members 5, as shown in fig. 5B, includes two side-by-side reel units 8a’ and 8a",
which are connected to a drive shaft 11c; 11c" by way of coupling elements 13; 13b’ and 13; 13b". The coupling elements
may consist for example of magnetic couplings which are opened and closed electrically. It is by means of said coupling
elements 13b’, 13b" that both reel units 8a’ and 8a" of the winding and unwinding device 8 for transfer members 5 are
coupled to be rotated by way of the drive shaft 11c; 11c’ concurrently or set into a disengaged position. The drive shaft
11c is driven with an electric motor 11a (short circuit motor). As can be seen from fig. 5B, the winding and unwinding
device 8 for transfer members 5 includes two side-by-side reel units 8a’ and 8a’ with two separate cables departing
therefrom and extending to the guideways 9; 9a and 9; 9b.

[0043] Fig. 5C reveals a remnants cover’s front portion whose fabric 3 has both of its lengthwise edges coupled to
guideways 9; 9a and 9; 9b. In these guideways 9a and 9b extend also cables 5a used as fabric transfer members 5.
The winding and unwinding device 7 for fabric 3, as shown in fig. 5C, includes a winding drum used as the winding roll
12, which is possible to couple to be driven by a drive shaft 11c; 11c¢" through a coupling element 13; 13a. The coupling
element can be for example a magnetic coupling, which is opened and closed electrically. It is by said coupling element
13a’ that the winding drum of the winding and unwinding device 7 for fabric 3 is coupled either to rotate with the drive
shaft or to a disengaged configuration, in which case the winding drum is not in engagement with the drive shaft 11¢"
but, instead, rotates freely around the same. Thereby, the fabric 3 can be unwound from the drive shaft for example by
using cables coming from the reel units of fig. 5B. The drive shaft 11c" is driven by an electric motor 11a (shortcircuit motor).
[0044] Fig. 6C reveals that the remnants cover 1 has its first longitudinal end 1a provided with a fabric winding and
unwinding device 7, which comprises a first drive shaft 11c; 11c’ and a winding roll 12 which is operable by way of said
drive shaft 11¢c; 11¢’. The drive shaft 11¢’ is accompanied by an electric motor 11a; 11a’ for operating said drive shaft
11¢’. The remnants cover 1 has its second end 1b, opposite to the first end in a longitudinal direction of the remnants
cover, provided with two winding and unwinding devices 8; 8 and 8; 8" for transfer members 5, which are operable by
means of the drive shaft 11c; 11c¢" and electric motor 11c; 11c" thereof located at said second end 1b of the remnants
cover. The winding and unwinding device 8 for transfer members 5 is functionally in communication with the winding
and unwinding device 7 for fabric 3 as follows:

- when the fabric winding and unwinding device 7 is coupled to be operated by way of the first drive shaft 11c; 11c¢’,
the winding and unwinding device 8 for transfer members 5 has both of its reel units 8 released from connection
with the second drive shaft 11c; 11c¢" (the coupling is in a disengaged position).
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- when the fabric winding and unwinding device 7 is in turn released from operational connection with the first drive
shaft 11c; 11c’, the winding and unwinding device 8 for transfer members 5 has its reel unit 8 coupled for operational
connection with the second drive shaft 11c; 11c".

[0045] The remnants cover according to an embodiment of the invention as illustrated in figs. 5C, 5D and 6C can be
used as follows:

Thefirstdrive shaft 11; 11¢’is rotated around its longitudinal axis and the pulling roll 12 of the fabric winding and unwinding
device 7 is coupled by the coupling elements 13; 13a to rotate along with the drive shaft 11c; 11¢’ driven by an electric
motor. At the same time, both reel units 8; 8a’ and 8; 8a" of the winding and unwinding device 8 for transfer members
are released from connection with the second drive shaft 11c; 11¢" (disengaged position).

[0046] The fabric 3 is wound around the winding roll 12 by rotating the first drive shaft 11c; 11c¢’ by means of the electric
motor 11; 11a. Both cables 5a’ and 5" are allowed to unwind from the respective reel units 8a’ and 8" by winding fabric
3 around the winding roll 12 by means of the drive shaft 11c’.

[0047] The remnants cover 1 is reinstalled below the belt conveyor 2 as follows:

- both reel units 8a’ and 8" of the winding and unwinding device 8 for transfer members 5 of the fabric 3, such as a
cable 5a, are coupled by way of the second coupling elements 13; 13b to rotate along with the second drive shaft
11c; 11c".

- The pulling roll 12 of the fabric winding and unwinding device 7 is released from connection with the first drive shaft
11c; 11¢’ by means of a coupling element. The coupling element may also be a magnetic coupling as illustrated for
example in figs. 5D and 5E.

- Thetransfer members 5, such as cables 5a’ and 5a", are wound upon the winding and unwinding device’s reel units
8a’ and 8a", whereby the fabric 3 wound on top of the pulling roll 12 is drawn by the cables 5a’ and 5a’ back to its
position below the belt conveyor 2.

[0048] Figs. 5D and 5E depict still another alternative approach for implementing the winding and unwinding unit 10
for fabric and transfer members, as shown in fig. 5A, by using an electromagnetic toothed coupling 13; 13b for switching
a drive of the reel unit 8; 8a by the drive shaft 11; 11c on and off. The winding and unwinding unit 10 for fabric and
transfer members, as presented in fig. 5D, is otherwise similar to the winding and unwinding unit 10 for fabric and transfer
members, as presented in fig. 5A, except that, in the embodiment of fig. 5D, the reel unit 8a of the winding and unwinding
device 8 for transfer members 5 is capable of being connected by a magnetic coupling 13; 13b to the drive shaft 11c
and disconnected from the drive shaft (disengaged position).

[0049] Fig. 5D reveals coupling elements 13; 13a and 13; 13b included in the winding and unwinding unit 10 for fabric
and transfer members, the latter of such elements consisting of a magnetic coupling 13; 13b. It is by means of said
coupling elements 13a, 13b that the winding roll 12 of the winding and unwinding device 7 for fabric 3 as well as the reel
unit 8a of the winding and unwinding device 8 for transfer members 5 are connected respectively to be rotated by way
of the drive shaft 11c used as a traction axle or set in a disengaged position as previously described in connection with
fig. 5A. The drive shaft is operated by an electric motor 11a (gear motor with a possible disengaged position).

[0050] When the drive shaft 11c is rotated in a first direction, such as counterclockwise, around its longitudinal axis
with an electric motor 11c, it is the coupling elements 13; 13a of the winding and unwinding device 7 for fabric 3 which
couple the winding roll 12 of the winding and unwinding device 7 for fabric 3 to rotate along with the drive shaft 11c. At
the same time, the magnetic coupling 13; 13b is adapted to release the reel unit 8a of the winding and unwinding device
8 for transfer members 5 from connection with the drive shaft 11c.

[0051] When the drive shaft 11c is in turn rotated in an opposite direction, such as clockwise, around its longitudinal
axis, it is the magnetic coupling which couples the reel unit 8a of the winding and unwinding device 8 for transfer members
5 to rotate along with said winding axle 12. At the same time, the first coupling elements 13; 13a are adapted to release
the pulling roll 12 of the winding and unwinding device 7 for fabric 2 from connection with said drive shaft 11c.

[0052] |In fig. 2 is illustrated a pair of idler pulleys 6; 6a, 6b, which is present at a second longitudinal end 1b of the
remnants cover 1, opposite to the winding and unwinding unit 10 for fabric and transfer members of the remnants cover
1, and which is used for controlling passage of the transfer member 5 of a fabric 3. In the embodiment of the invention,
as displayed in fig. 2, the employed fabric transfer members are made up of a cable 5a. The remnants cover 1 further
comprises slideways 9; 9a and 9; 9b 9 lengthwise of the belt conveyor (and fabric) 2, extending along each lengthwise
edge 3; 3a and 3; 3b of the fabric 3 and best displayed in fig. 2. The lengthwise edges 3a, 3b of fabric 3 and the respective
transfer members 5’ as well as 5" are capable of being fitted in these slideways 9; 9a and 9; 9b in a slidable manner.
Said slideways 9a, 9b have a first end thereof provided with a winding and unwinding unit 10 for fabric and transfer
members and the slideways have a second, i.e. opposite end thereof, provided with a pair of idler pulleys 6 for controlling
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the traveling direction of the transfer members 5 of fabric 3.

[0053] Passage for the transfer members 5 of the fabric 3 from the reel unit 8a of the winding and unwinding unit 8
for transfer members to the pair of idler pulleys 6, and further to the pulling roll 12 of the fabric winding and unwinding
device, is apparent from figs. 2, 3 and also from figs. 6A and 6B. As can be seen from said figures 2, 6A and 6B, the
transfer member 5 has its first part, which comprises a pair of transfer members 5; 5", coupled onto the reel unit 8a of
the winding and unwinding device 8 for fabric 2, said reel unit being rotatable, as described earlier, via the drive shaft
11c (traction axle) either by an electric motor or manually. From the reel unit 8a, the transfer members 5’ and 5" of the
pair of transfer members 5; 5" pass onto the aforesaid pair of idler pulleys 6; 6b or 6; 6a to a second end of the remnants
cover and the belt conveyor. It is the pair of idler pulleys 6; 6b and 6; 6a which deflects the respective transfer members
5; 5" and 5; 5’ into an interior of the respective slideway 9; 9b and 9; 9a. The transfer members 5’ and 5" travel, while
being coupled to the edges 3a and 3b of the remnants cover’s fabric 3, inside the slideways 9a and 9b all the way to
the pulling roll 12 visible in fig. 3.

[0054] The remnants cover’s 1 fabric 3 is now removed from below a belt conveyor as follows:

The drive shaft 11c is rotated around its longitudinal axis in a first direction, such as clockwise, by means of a drive. The
drive is either an electric motor or a manual crank. As a result, the pulling roll 12 of the winding and unwinding device
7 for fabric 3 is coupled to rotate along with the drive shaft 11c by way of first coupling elements 13; 13a, i.e. the coupling
elements of the fabric winding and unwinding device. At the same time, the reel unit 8a of the winding and unwinding
device 8 for transfer members 5 is released from connection with the drive shaft 11c by way of second coupling elements
13; 13b, i.e. the coupling elements 13; 13b of the winding and unwinding device 8 for transfer members 5. Consequently,
the fabric 3 is wound around the pulling roll 12. Since the transfer members 5’ and 5", by being coupled to the edges 3a
and 3b of fabric 3, also travel all the way to the pulling roll 12, such members are wound around the pulling roll 12
concurrently with the fabric. As the fabric 3 is winding up around the pulling roll 12, the cable 5™ is pulled thereby from
the reel unit 8a which has been released from its connection with the drive shaft 11c.

[0055] The remnants cover’s 1 fabric 3 is reinstalled to its position below a belt conveyor 2 as follows:

The drive shaft 11c is rotated around its longitudinal axis in its second direction, such as counterclockwise, whereby the
winding and unwinding device 8 for transfer members 5 of fabric 3 has its reel unit coupled by way of second coupling
elements 13; 13b to rotate along with the drive shaft 11c. Atthe same time, the pulling roll 12 of the winding and unwinding
device 7 for fabric 3 is released from connection with the drive shaft 11 via the first of second coupling elements 13;
13b, i.e. the coupling elements 13; 13b of the winding and unwinding device 8 for transfer members 5. When the drive
shaft 11c is now being rotated, the pair of transfer members 5; 5™ is winding around the reel unit 8b of the winding and
unwinding device 8 for transfer members. Since the pair of transfer members 5" is coupled to the lengthwise edges 3a,
3b of fabric 3 on the idler pulleys 6; 6a, 6; 6b, the fabric 3, which has been wound on top of the pulling axle 12, is drawn
by the transfer members 5 back to its position below the belt conveyor 2.

[0056] In one preferred embodiment of the invention, the remnants cover 1 is employed as presented in figs. 7A and
7B on a conveying line, wherein the a conveying direction K of the belt conveyor 2 is in an inclined position with respect
to the plane of a floor or some other foundation. In this case, the remnants cover 1 has its winding and unwinding unit
10 for fabric and transfer members preferably positioned below a bottom end of the belt conveyor and the remnants
conveyor’s pair of idler pulleys in turn below a top end of the belt conveyor.

[0057] Just afew embodiments of the invention have been presented above and it is obvious for a skilled artisan that
a multitude of other implementations of the invention are possible within the scope of an inventive concept defined in
the claims. Hence, the reel unit of the winding and unwinding device 8 for transfer members and the pulling roll of the
fabric winding and unwinding device 7 can also be operated with separate drives and/or with separate drive shafts.

List of reference numerals

Remnants cover 1
first end of the remnants cover 1a
second end of the remnants cover 1b
first lengthwise edge 1c
second lengthwise edge 1d

Belt conveyor 2

Fabric 3
lengthwise edges 3a,3b
fabric moving elements 4
transfer members 5
transfer member 5,5" 5"

cable 5a
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(continued)

pair of idler pulleys 6
idler pulley 6a, 6b
winding and unwinding device for fabric 7
winding and unwinding device for transfer members 8

reel unit 8a
winding and unwinding unit for fabric and transfer members 10

crank element 11

electric motor 1a

hand crank 11b

drive shaft 11c

separate drive shafts 11¢’, 11c"
Slideways 9
slideway 9a, 9b
winding roll 12
coupling elements 13
coupling elements of the winding and unwinding device for fabric 13a
coupling elements of the winding and unwinding device for transfer members  13b

Conveying direction of the belt conveyor K
Lengthwise direction of the remnants cover P

Claims

A remnants cover (1) installed under a belt conveyor (2) and said remnants cover comprising an elongated fabric
(3), which lies below the belt conveyor (2) and extends in a conveying direction (K) of the belt conveyor (2), and
which further extends in a direction transverse to the belt conveyor’s conveying direction (K) substantially across
the width of a conveying belt of the belt conveyor (2), as well as moving elements by means of which said fabric (3)
is movable away from under the belt conveyor (2) with moving elements (4) for the fabric (3), characterized in that
the remnants cover (1) has its moving elements (4) for the fabric (3)

comprising transfer members (5; 5, 5; 5"), such as cables (5a), for the fabric (3), coupled to both lengthwise (P)
edges (1c, 1d) of the remnants cover (1), each of said transfer members (5; 5’, 5; 5") having its first end provided
with a winding and unwinding device (7) for the fabric and its second end with a winding and unwinding device (8)
for the transfer members (5), whereby

the winding and unwinding device (7) for the fabric (3) comprises a drive shaft (11c) and a possible winding roll (12)
capable of being operated by means of said drive shaft (11c) as well as a crank element (11) in connection with the
pulling roll (11 c), and

the winding and unwinding device (8) for the transfer members (5) comprises a reel unit (8a), a drive shaft (11 c),
as well as a crank element (11) in connection with the drive shaft, said reel unit being operable by means of said
drive shaft (11), wherein the winding and unwinding device (8) for the transfer members (5) is either

a) located in connection with said winding and unwinding device (7) for the fabric (3) and operable with the
same drive shaft (11c) and crank element (11) as the winding and unwinding device (7) for the fabric (3), or
b) functionally in communication with said winding and unwinding device (7) for the fabric (3), but operable with
its own drive shaft (11c) and crank element (11).

A remnants cover (1) according to claim 1, characterized in that the remnants cover (1) has its first lengthwise
end provided with a fabric winding and unwinding device (7) which comprises a drive shaft (11c), and a winding roll
(12) which is operable by means of said drive shaft (11c; 11c’), and in connection with the drive shaft (11c’) is a
crank element (11) for driving said drive shaft (11c’), and the remnants cover (1) has its second end, opposite to
the first end in a lengthwise direction of the remnants cover, provided with a winding and unwinding device (8) for
transfer members (5), which is operable by means of its drive shaft (11c; 11¢") located at said second end of the
remnants cover and by means of its crank element (11c; 11c"), and said winding and unwinding device (8) for the
transfer members (5) is functionally in communication with the winding and unwinding device (7) for the fabric (3).
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A remnants cover (1) according to claim 2, characterized in that, when the fabric winding and unwinding device
(7) is coupled to be operated by means of a first drive shaft (11c; 11c’), the winding and unwinding device (8) for
transfer members (5) has its reel unit (8) released from driving connection with a second drive shaft (11c; 11c").

A remnants cover (1) according to claim 3, characterized in that, when the fabric winding and unwinding device
(7) is released from driving connection with a first drive shaft (11c; 11¢’), the winding and unwinding device (8) for
transfer members (5) has its reel unit (8) coupled for driving connection with a second drive shaft (11c; 11c").

A remnants cover (1) according to claim 1, characterized in that the winding and unwinding device (7) for fabric
(3) and the winding and unwinding device (8) for transfer members (5) make up jointly a winding and unwinding unit
(10) for fabric and transfer members, which is located at a first lengthwise end (1a) of the remnants cover (1) and
which consists of a crank element (11) having coupled thereto a drive shaft (11c) rotatable around its longitudinal
axis as well as, on the one hand, first coupling elements (13; 13a) for coupling said drive shaft (11c) for driving
connection with a winding roll (12) of the winding and unwinding device (7) for fabric (3) and for releasing the drive
shaft (11c) from said connection with the winding roll (12) of the winding and unwinding device for fabric (3), and,
on the other hand, second coupling elements (13; 13b) for coupling the same drive shaft (11c) on the one hand for
driving connection with a reel unit (8a) of the winding and unwinding device (8) for transfer members (5) and, on
the other hand, for releasing the drive shaft from connection with the reel unit (8a) of the winding and unwinding
device (8) for transfer members (5).

A remnants cover (1) according to any of the preceding claims, characterized in that the drive shaft (11; 11c) is
further accompanied by coupling elements (13) for coupling the reel unit (8a) and/or the winding roll (12) for driving
connection with the drive shaft (11c) or for releasing the same from driving connection with this drive shaft (11; 11c).

A remnants cover (1) according to claim 5 or 6, characterized in that the coupling elements (13) comprise a
magnetic coupling.

A remnants cover (1) according to any of the preceding claims 5-7, characterized in that, when the drive shaft (11;
11c) is rotated in a first direction around its longitudinal axis, the first coupling elements, i.e. the coupling elements
(13; 13a) of the winding and unwinding device (7) for fabric (3), are adapted to couple the winding roll (12) of the
winding and unwinding device (7) for fabric (2) to rotate along with the drive shaft (11 c), and when the drive shaft
(11c) is rotated in a second direction around its longitudinal axis, the second coupling elements, i.e. the coupling
elements (13; 13b) of the winding and unwinding device (8) for transfer members (5), are adapted to couple the reel
unit (8a) of the winding and unwinding device (8) for transfer members (5) to rotate along with said drive shaft (11).

A remnants cover (1) according to claim 8, characterized in that, at the same time as the first coupling elements
(13; 13a) are on the one hand adapted to couple the pulling roll (12) of the winding and unwinding device (7) for
fabric (3) to rotate along with the drive shaft (11 c), the second coupling elements (13; 13b) are in turn adapted to
release the reel unit (8a) of the winding and unwinding device (8) for transfer members (5) from connection with the
drive shaft (11; 11c).

Aremnants cover (1) according to claim 9, characterized in that, at the same time as the second coupling elements
(13; 13b) are adapted to couple the reel unit (8a) of the winding and unwinding device (8) for transfer members (5)
for connection with the drive shaft (11; 11c) rotated by a drive, the first coupling elements (13; 13a) are adapted to
release the pulling roll (12) of the winding and unwinding device (7) for fabric (2) from connection with the same
drive shaft (11; 11c).

A remnants cover (1) according to any of the preceding claims 5-10, characterized in that the remnants cover (1)
has its second lengthwise end (1b), opposite to the winding and unwinding unit (10) for fabric and transfer members
present at the first end (1a) of the remnants cover (1), provided with a pair of idler pulleys (6; 6a, 6b) for controlling
the traveling direction of the transfer members (5) of fabric (3).

A remnants cover (1) according to claim 11, characterized in that both transfer members (5; 5’ and 5; 5") for fabric
(2) proceed from the pulling roll (12) of the winding and unwinding device (8) for transfer members (5) first to each
lengthwise edge (3a, 3b) of the fabric, then to the idler pulley (6; 6b and 6; 6a), and thereafter, via the same idler
pulley (6; 6a and 6; 6b), further onto the pulling roll (12) of the winding and unwinding device (7) for fabric (2).

A remnants cover (1) according to claim 11 or 12, characterized in that said remnants cover (1) further comprises

10
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slideways (9) lengthwise of the belt conveyor (2) and capable of having both lengthwise edges (3a, 3b) of the fabric
(3) accommodated therein, whereby a first end of both slideways (9a, 9b) is provided with a winding and unwinding
unit (10) for fabric and transfer members, and a second, i.e. the opposite end, of both slideways (9a, 9b) is provided
with a pair of idler pulleys (6) for controlling the traveling direction of the transfer members (5).

A remnants cover (1) according to any of the preceding claims, characterized in that the transfer member (5) is a
cable (5a) or the like, and the winding and unwinding device (8) for transfer members (5) includes a reel unit (8a)
or the like connectible to the drive shaft (11c).

A remnants cover (1) according to claim 1, characterized in that the crank element (11) comprises an electric
motor (11a) functionally connected to the drive shaft (11; 11c) or a hand crank (11b) connected to the drive shaft
(11; 11c).

Usage of a remnants cover (1) according to claim 1 on a conveying line, wherein the belt conveyor (2) has its
conveying direction (K) in an inclined position with respect to the plane of a floor or the like foundation.

Usage of a remnants cover (1) according to claim 1 between two belt conveyors (2, 2).

Usage of a remnants cover (1) according to claim 1 below a belt conveyor, whereby the belt conveyor is further
provided with a remnants cover (1) alongside and/or above the same.

A method for moving a remnants cover according to claim 1 away from under a belt conveyor (2), characterized
in that the method comprises the following steps of:

- rotating a drive shaft (11; 11c) around its longitudinal axis in a first direction and simultaneously coupling, by
way of first coupling elements (13; 13a), i.e. the coupling elements of a fabric winding and unwinding device, a
pulling roll (12) of the fabric winding and unwinding device (7) to rotate along with the drive shaft (11c), and
releasing a reel unit (8a) of a winding and unwinding device (8) for transfer members from connection with said
drive shaft (11c),

- winding a fabric (3) around the winding roll (12) by rotating said drive shaft (11c) around its longitudinal axis
in said first direction,

- allowing transfer members (5), such as a cable (5a), to unwind from the reel unit (8a) of the winding and
unwinding device (8) while the fabric (3) is being wound around the winding roll (12).

A method for reinstalling a remnants cover (1) according to claim 1 below a belt conveyor (2), characterized in that
the method comprises the following steps of:

- rotating a drive shaft (11) around its longitudinal axis in a second direction and simultaneously coupling, by
way of second coupling elements (13; 13b), i.e. the coupling elements of a fabric winding and unwinding device,
a reel unit (8a) of a winding and unwinding device (8) for transfer members (5) of fabric (3), such as a cable
(5a), to rotate along with the drive shaft (11),

- winding the transfer members (5) onto the reel unit (8a) of the winding and unwinding device, whereby the
fabric (3), which has been wound upon the pulling roll (12), is withdrawn by the transfer members (5) back to
its position below the belt conveyor (2).

A method according to claim 13 or 14, characterized in that the method further comprises cleaning of the fabric (3).

A method for moving a remnants cover (1) according to claim 1 away from under a belt conveyor (2), wherein a
winding and unwinding device (8) for transfer members (5) is functionally in communication with a winding and
unwinding device (7) for a fabric (3), yet operable with its own drive shaft (11c; 11c") and crank element (11),
characterized in that the method comprises the following steps of:

- rotating a first drive shaft (11; 11¢’) around its longitudinal axis and coupling a pulling roll (12) of the fabric
winding and unwinding device (7) by way of coupling elements (13; 13a) to rotate along with the first drive shaft
(11c; 11c’) and releasing a roll unit (8a) of a winding and unwinding device (8) for transfer members from
connection with a second drive shaft (11c; 11c"),

- winding the fabric (3) around the winding roll (12) by rotating said first drive shaft (11c; 11c’) around its
longitudinal axis,
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- allowing transfer members (5), such as a cable (5a) to unwind from the reel unit (8a) of the winding and
unwinding device (8) while the fabric (3) is being wound around the winding roll (12).

23. A method for reinstalling a remnants cover (1) according to claim 1 below a belt conveyor (2), characterized in that
the method comprises the following steps of:

- coupling, by way of second coupling elements (13; 13b), i.e. the coupling elements of a fabric winding and
unwinding device, a reel unit (8a) of a winding and unwinding device (8) for transfer members (5) of fabric (3),
such as a cable (5a), to rotate along with a second drive shaft (11c; 11c"),

- releasing a pulling roll (12) of a fabric winding and unwinding device (7) from connection with a first drive shaft
(11c; 11c’),

- winding the transfer members (5) upon the reel unit (8a) of the winding and unwinding device, whereby the
fabric, which has been wound upon the pulling roll (12), is withdrawn by the transfer members (5) back to its
position below the belt conveyor (2).

12
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